were used to assess the inter-item consistency, test-retest reliability, and factorial, convergent, and discriminant validity of the MACE. Results show that the MACE is a reliable measure with good construct validity. Exploratory factor analyses revealed one self-regulation and two monitoring factors. One monitoring factor emphasized monitoring internal conditions; the other emphasized monitoring external conditions. This factor structure is consistent with the Metacognitive Model (Nelson & Narens, 1990) . Tests of convergent and discriminant validity suggest that the MACE is assessing metacognition and is appropriately related to similar constructs such as mindfulness and self-consciousness. The implication of these findings as well as suggestions for research and clinical applications of the MACE are discussed.
The Metacognitive Model has stimulated a great deal of basic and applied research on metacognition (Dunlosky & Bjork, 2008; Perfect & Schwartz, 2002) . The model's characterization of the relationship between object-level and meta-level experience provides a parsimonious framework for testing hypotheses concerning the capacity to monitor and regulate one's thoughts, feelings, and behaviors (see Dimaggio & Lysaker, 2010; Semerari et al., 2003, for recent work on the relationship between deficits in metacognition and mental illness).
How has metacognition been assessed?
Typically, measures of metacognition include an individual's self-report on her current experience in the context of an experimentally-controlled task. The individual might be directed to assess how well she understands a text passage as she reads it (metacomprehension), or how confident she is she will recall the important points in the passage at a later time (metamemory).
Although there is general agreement that these ('concurrent probe') techniques themselves require cognitive resources, this concern is balanced by the advantage of assessing metacognition as closely as possible to its occurrence (see Dunlosky & Bjork, 2008; Garner & Alexander, 1989; Nelson, 1996 , for extended discussions of advantages and disadvantages of different approaches to measuring metacognitive skills). Further, in studies of metacognition in the waking state, the investigator has control over the experimental conditions themselves (e.g., the difficulty of the text passage).
Cross-state investigations of metacognition
In recent years, powerful neuroimaging techniques such as functional magnetic resonance imaging (fMRI) and transcranial magnetic stimulation (TMS) have permitted cognitive neuroscientists to test ever-more sophisticated hypotheses concerning the relationship between subjective reports, cognitive performance, and patterns of neural activation (Baars & Gage, 2010;  Assessment of Metacognition 6 Fuster, 2003) . These rapid technological developments have created compelling opportunities to investigate the neural correlates of very specific cognitive processes, including metacognition and executive functions more generally. For example, considerable evidence has accrued highlighting the importance of fronto-cortico networks, notably prefrontal and midfrontal areas, in executive and metacognitive processing (see Fernandez-Duque et al., 2008; Fuster, 2008; Schwartz & Bacon, 2008; Shimamura, 2008, for reviews) . 1 This explosion of research on the cognitive neuroscience of conscious states has magnified the importance of developing equally precise measures of subjective experience (Nielsen & Stenstrom, 2005) . As aptly noted by Allan Hobson and his colleagues:
"If the psychophysiology and neuropsychology of mental life are to advance, we must develop the means of characterizing and quantifying the subjective experience of conscious states . . . no amount of technical sophistication can compensate for neglect of exactly what psychological features the neurobiological data are asked to explain" (Hobson, Pace-Schott, & Stickgold, 2003, p. 231 ).
Why is the MACE needed?
Valid and reliable self-report measures of high-order cognition are critical to investigations of the cognitive neuroscience of conscious states. For example, there is persistent disagreement among theorists as to whether high-order cognition in dreaming is deficient or is essentially continuous with waking cognition (see Hobson et al., 2003; Kahan, 2001; Wolman & Kozmovà, 2007, for reviews) . A precise characterization of the patterns of neural activation associated with variations in reported high-order cognition across states is challenging because current methods of metacognition in the waking state (e.g., concurrent probe techniques) cannot be used to investigate metacognition in sleep. Thus an instrument that targets high-order cognition and that is feasible to use across conscious states (e.g., dreaming, waking) is needed.
The present research
This paper presents the findings from several studies examining the psychometric properties of the Metacognitive, Affective, and Cognitive Experiences (MACE) Questionnaire, an instrument which targets the core components of metacognition -monitoring and control (Flavell, 1979; Nelson & Narens, 1990; Son & Schwartz, 2002) . Initial evidence that the MACE is a psychometrically sound instrument that can be used to assess metacognition across states has emerged from several previous studies of higher cognition in dreaming and waking (see Kahan & LaBerge, 2011 , for a review of these studies). These studies reveal strikingly consistent patterns in responses to the MACE in comparisons of dreaming and waking experiences. The similarities and differences in MACE responses for dreaming and waking experiences were, with few exceptions, consistent across different samples (lucid dreamers, non-lucid dreamers), different response scales (discrete, continuous), and different sampling conditions (mail-in, home, sleep laboratory, first-person vs. third-person ratings (Kahan, 2001) . For example, in Kahan and LaBerge (1996) , 43 undergraduates provided narrative reports of one well-remembered dream and one waking experience. Participants used the MACE to rate whether particular cognitive and metacognitive processes characterized the reported experience. For each 'yes' response, the participant also described an example of that process (attention, internal commentary, selfreflection, etc) from the target dreaming or waking experience. Trained judges who were not otherwise involved in the study used the MACE to assess the incidence of the same cognitive and metacognitive processes in the participants' narrative reports. In general, a higher incidence of high-order cognition was noted in participants' MACE assessments of their dreaming and waking experiences than was noted by the judges in the participants' narrative reports. Importantly, the same patterns of high-order cognition in dreaming and waking were found, whether ratings were made by the participant (first-person ratings) or by trained raters (third-person ratings). Hence, although the Kahan and LaBerge (1996) study was primarily concerned with comparing highorder cognition across dreaming and waking, their results also provide evidence of the reliability of the MACE.
Summary of current method
A formal psychometric analysis of the MACE was conducted using data from two studies of the relationship between dreaming and waking experience (Kahan et al., 2007; Kahan, Luther, & Thompson, 2011b) . In both Study 1 (N = 91) and Study 2 (N = 93), participants used the MACE to assess the incidence of high-order cognition in two waking experiences and two dreaming experiences. Experience samples were obtained following the systematic sampling procedure summarized in the Method section (see Kahan et al, 2011b , for a detailed description of the full protocol). Interitem and test-retest correlations were used to assess reliability. Factorial, convergent and discriminant validity were analyzed to determine whether the MACE, in fact, measures the monitoring and control processes that characterize metacognition. Additional information about the instrument's reliability and validity was provided by an analysis of internal consistency (i.e., the relationship between the factors and total scores; Anastasi & Urbina, 1997, p. 129 ).
Item Development
The MACE is a 10-item questionnaire designed to measure the ability to monitor and control one's ongoing experience-high-order cognitive skills that are the core components of metacognition (Dunlosky & Bjork, 2008; Nelson & Narens, 1990; . Whereas most measures of metacognition emphasize the monitoring and regulation of one's cognitive processes, the MACE assesses the monitoring and regulation of both cognitive and affective experience (see Fernandez-Duque et al., 2000, pp. 294-295 , for a discussion of emotion regulation as metacognition). The version of the MACE used in the present studies is the third iteration of the instrument (see Kahan & LaBerge, 1996; Kahan et al., 1997; Kahan & LaBerge, 2011 for discussion of the development and pilot testing of the MACE).
The MACE includes four self-monitoring questions that assess conscious noticing: when one's attention is captured: "Did you find your attention suddenly captured by something?"; current emotions: "Did you feel any emotions during the experience?"; internal commentary: "Did you comment to yourself about any person or event?"; and concern over the impression one made: "Were you concerned about the impression you made, how you looked or how you appeared to others?" The latter question was based on the Public Self-Consciousness subscale of the Self-Consciousness Scale (Fenigstein, Scheier, & Buss, 1975 ).
The MACE also assesses self-reflective consciousness (Metcalfe, 2008) or reflective awareness, which is defined as "awareness that is focused on subjective experience -awareness of ongoing thoughts, feelings, or actions" (Kahan & LaBerge, 1994, p. 248; see Kahan & LaBerge, 2011, p. 495 , for a comparison of these and related terms). Earlier versions of the MACE included one reflective awareness question: "Did you think about your own thoughts, feelings, attitudes, motivations, or behavior?" (Kahan et al., 1997, p. 137) . This question was inspired by the Dream Self-Reflectiveness (DSR) scale, specifically Category 7, developed by Allan Moffitt and his colleagues (Purcell, Mullington, Moffitt, Hoffmann, & Pigeau, 1986) , which is based on Rossi's conceptualization of the development of self-reflection (Rossi, 1985 (Rossi, /1972 .
The version of the MACE used in the present study includes three reflective awareness questions: monitoring of one's internal experience: "Did you think about your own thoughts or feelings?"; monitoring of one's behavior: "Did you think about what you were doing?"; and monitoring the external environment: "Did you think about what was happening around you?". Three reflective awareness questions were included to assess whether the incidence of reflective awareness across states (i.e., dreaming, waking) varies with the object of reflection, notably internal experience versus external conditions (Duvall & Wicklund, 1972) .
Finally, three MACE questions target self-regulatory behaviors, the 'control' aspect of metacognition (Posner & Rothbart, 1998; Son & Schwartz, 2002) . These questions ask the participant to assess whether she made a choice or decision: "Did you choose between two or more options?"; focused her attention on a task: "Did you focus for a period of time on accomplishing a particular task?"; or experienced unusual difficulties or thwarted intentions in a task: "Did you experience any unusual difficulty in accomplishing anything you were trying to do?". 
Sample and participant selection
Participants were 206 students enrolled in introductory or other lower division psychology courses at Santa Clara University, a private liberal arts university in Northern California. All participants were volunteers and they received either partial course credit or $25.00 for their participation. The experimental protocol was approved by the university's Institutional Review Board and participants were treated in accordance with APA Ethical Guidelines (APA, 1992). As part of a larger study, 452 students completed an online screening questionnaire. To be eligible for the study, participants had to: (1) report regular bedtimes and waking times (responses of 
Design and procedure
Participants who fulfilled the selection criteria, described in section 3.1.1., attended an orientation session. Orientation sessions were conducted in groups of four. Here, a research assistant gave an overview of the study and provided information about the study's purpose,
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expectations of participants, protection of participants' confidentiality, and compensation for participating. Research assistants who conducted orientation sessions were blind to the specific hypotheses of the study. Students who elected to participate signed the informed consent and completed a number of individual differences measures and a general health questionnaire. Results from three of the individual differences measures are included in the psychometric analyses of convergent and discriminant validity of the MACE, reported in Study 3. After completing the questionnaires, participants received instruction in the protocol for sampling dreaming and waking experiences and separate packets of materials for the upcoming experience samples. A summary of the experience-sampling protocol is provided next; for a more detailed description of this protocol, see Kahan et al. (2011b) .
In preparation for obtaining a dreaming sample, the participant set an alarm for 30-min prior to the usual waking time. The participant also reviewed the guidelines for dream reporting.
These guidelines, used in previous studies (e.g., Kahan & LaBerge, 1996; 2011) , instruct participants to record, upon awakening from a dream, a detailed narrative of the previous fifteen minutes (approx) of the dreaming experience. Participants were instructed to describe events, thoughts, feelings, and sensations or reflections experienced during the dream; they were asked to leave out embellishments, explanations, and 'after-the-fact' commentary.
Upon awakening the next morning, the participant used the materials provided in a Dreaming Sample packet to record the dream experience according to these dream-reporting guidelines. After completing the narrative report, the participant inserted the narrative report in the packet. The protocol instructed the participant to again call the original dream experience to mind as clearly as possible and to use the MACE to rate the incidence of high-order cognition during the dreaming experience. For each question the participant answered 'yes,' he or she Assessment of Metacognition 13 provided an exemplar. After completing the MACE, the participant completed a second questionnaire, the Subject Experiences Rating Scale (SERS). The SERS assesses the incidence and prevalence of sensory, affective, and cognitive qualities of the dream experience. Data from the cognition portion of the SERS are included in the validity analyses reported in Study 3.
For waking samples, the participant set an alarm for a time no sooner than two hours after waking and no later than two hours before bedtime. When the alarm sounded, the participant used the materials provided in a Waking Sample packet to record a narrative of the prior 15-min (approx) of their waking experience. The participant inserted the narrative report in the packet and then completed the MACE and SERS, with reference to the waking experience. Prior to data entry, all MACE exemplars were reviewed to confirm the participant understood the question.
Experience sampling took place during two, ideally consecutive, weeks. The order in which dreaming and waking experiences were sampled was counter-balanced across week (1, 2) and state (dreaming, waking). Participants were randomly assigned to a sampling order using block randomization, in order to minimize order effects.
In sum, participants reported and rated four events, two sampled from dreaming and two from waking. For each of the ten MACE questions, the number of 'yes' responses given by each participant was totaled across the dreaming and waking events. These totals (possible range 0-4) were entered into the analyses described next. (Cronbach, 1951) was calculated using SPSS (v.19.0); item-total and interitem correlations also were examined. Item-total correlations ranged from .18 (Q6) to .52 (Q9); most were above .30. The MACE was found to have adequate interitem consistency, alpha = .68 (Nunnally, 1978) . Item numbers and content for each of the questions can be seen in Table 1 , along with the results of the factor analysis described next.
Interitem consistency. Coefficient alpha
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3.2. Exploratory factor analysis. The same weighted proportions described above were subjected to exploratory factor analysis using principal components analysis with varimax rotation (SPSS 19.0); this rotation method minimizes the number of variables that have high loadings on each factor. 3 The analysis yielded three factors with eigenvalues greater than 1.0. Factor loadings and questions can be seen in Table 1 . Questions 1, 4, 5, and 9 loaded on one factor, named SelfRegulation. The content of these questions included choosing among options, focusing on a task, experiencing unusual difficulty in accomplishing something, and thinking about what one was doing. Questions 2, 3 and 10 loaded on a second factor, named Monitoring External
Environment. The content of these questions included commenting to the self about a person or event, having one's attention suddenly captured, and thinking about what was happening around one. Questions 6, 7, and 8 loaded on a third factor, named Monitoring Internal Experience. The content of these questions included being concerned about the impression one was making on others, feeling emotions, and thinking about one's own thoughts or feelings. Together, the three factors accounted for 52% of the variance in the measure. The items had factor loadings ranging from .46 -.79 and showed relatively small loadings on the remaining two factors (.38 or less).
Internal consistency.
We expected weak to moderate, positive and significant correlations among the MACE factors. All factors were expected to assess the general construct of metacognition, but each was considered a measure of separable facets of metacognition (Nelson & Narens, 1990; Son & Schwartz, 2002 
Summary
The MACE appeared to be internally consistent in terms of items, factor scores and total scores. Inter-item correlations were significant and the basic factor structure of the MACE was consistent with the Metacognitive Model (Nelson, 1990) . Finally, the MACE factors were each strongly correlated with total MACE scores and weakly correlated with the other two factors.
Additional large-scale studies will be important to confirm the stability of the factor structure within and across different experiential conditions.
Study 2: test-retest reliability
Participants
Participants in Sample 2 (N = 93) of Study 1 contributed data for the assessment of test-retest reliability.
Procedure
Participants in Sample 2 followed the same sampling protocol as described in section 3.1.2, with two variations. As was the case with Sample 1, Sample 2 participants completed the MACE, inserted it in an envelope, seal it, and completed the Subjective Experiences Rating Scale (SERS), and Profile of Mood States (POMS). Unlike Sample 1 participants, Sample 2 participants then completed the MACE (and SERS) a second time. Instructions were to (again) call to mind their experiences right before they were signaled. Participants were instructed to respond to the MACE questions with respect to the original experience and not try to recall what they had reported on their first MACE. Participants put the second MACE in a separate envelope, sealed it, and then completed the SERS a second time. In the latter case, the time interval between the first and second application of the MACE was approximately 10 minutes. This delay was long enough to reduce possible recency and priming effects that could influence MACE judgments had participants completed the second application of the MACE immediately after the first. At the same time, this delay was short enough to mitigate the influence of episodic memory processes that can influence the reconstruction of recent experience (e.g., Hurlburt & Heavey, 2008).
As described earlier, each participant assessed (and re-assessed) four events. These four events represented experience-sampling across two weeks and across two states (dreaming, waking).
Study 2: results
Test-retest reliability was computed for 372 events (93 participants x 4 events each). For each of the four events (two dreaming, two waking), total scores were calculated by adding the number of "yes" responses on the ten MACE questions. Total scores for the second application of the MACE were computed in a similar fashion, again for each of the four events. Correlations between the first and second assessment for the four events were: Dream 1 (.92), Dream 2 (.81), Wake 1 (.87), Wake 2 (.97). The average test-retest correlation between total MACE scores for the first and second assessment was .90. All inter-correlations were significant at p < .001. Testretest reliability also was computed for each of the three factors, again for each of the four events. Participants. Participants from both samples contributed data to these analyses.
7.2.
Measures and predictions. Three individual differences measures completed during the orientation session were used to assess convergent and discriminant validity: the Kentucky Inventory of Mindfulness Skills Scale (KIMS; Baer, Smith, & Allen, 2004 ), the SelfConsciousness Scales (SCS; Fenigstein et al., 1975) , and the Experiences Questionnaire (EQ; . Only participants in Sample 2 completed the EQ. A measure of the cognitive qualities of dreaming and waking experiences, obtained from the Subjective Experiences Rating Scale (SERS), also was included.
Individual differences measures.
Results of the individual differences measures relevant to the present psychometric analysis are discussed in detail below. Results of the other measures and comparisons of dreaming and waking are presented in other papers (Kahan, Bulkeley, & Kawadri, 2011a; Kahan et al., 2011b (Baer et al., 2004) to assess "the general tendency to be mindful in daily The psychometric properties of the KIMS were analyzed and reported by Baer et al (2004) . In two student samples (Ns = 205, 215, respectively), the KIMS showed a clear fourfactor structure consistent with the mindfulness skills described above. The measure also showed "high internal consistency and adequate to good test-retest reliability" (p. 203). Fenigstein et al., 1975) . The SCS is a twenty-three item scale used to assess individual differences in self-consciousness: "the consistent tendency of persons to direct attention inward or outward" (Fenigstein et al., p. 522) . This construct emphasizes self-focused attention, which involves selfawareness (awareness of thoughts, feelings, behavior, or appearance) self-examination (selfmonitoring; reflecting, fantasizing or daydreaming about the self), and intentionality (making decisions or plans that involve the self. Principal components factor analysis (varimax rotation) determined that the SCS is comprised of three factors: Private Self-Consciousness (PrSC), Public
Self-Consciousness (PublSC), and Social Anxiety (SocAnx). According to Fenigstein et al., there is a qualitative difference between the two SC subscales and social anxiety: "Public and private SC refer to a process of self-focused attention; social anxiety refers to a reaction to this process"
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(p. 523; emphasis in original paper). In addition to the clear three-factor structure, the SCS showed good test-retest reliability. The SCS has been used extensively in clinical, cognitive, personality, and self-perception research to assess self-consciousness (see Fenigstein, 2009 , for a review). The SCS, both in its original (Fenigstein et al., 1975) and revised form (Burkrant & Page, 1984) , has shown robust psychometric properties and, with few exceptions, strong cultural validity (Wu & Watkins, 2006) . 
Experiences Questionnaire (EQ)
Of the 93 participants in Sample 2, eighty-five (91%) completed an additional individual difference measure-the Experiences Questionnaire (EQ), originally developed by Teasdale and his colleagues as a measure that would be sensitive to changes in cognitive style during the course of psychotherapy, especially cognitive-behavior therapy (CBT; e.g., Teasdale et al., 2002) . In particular, the EQ was designed to measure of decentering: "the ability to observe one's thoughts and feelings as temporary, objective events in the mind" (Fresco, Segal, Buis, & Kennedy, 2007, p. 447) . Psychometric analyses of the EQ conducted by Fresco and his colleagues confirmed the EQ as a single-factor scale with good convergent and discriminant validity, as well as strong testretest reliability .
Measure of phenomenal characteristics of subjective experience
The Subjective Experiences Rating Scale (SERS) was developed by the first author, based on the Memory Characteristics Questionnaire (MCQ) developed by Marcia Johnson and her colleagues to assess the incidence of particular phenomenal qualities of subjective experience (e.g., Johnson, Foley, Suengas, & Raye, 1988; Johnson, Kahan, & Raye, 1984; Suengas & Johnson, 1988) . Participants use a Likert-type scale (0 'not at all' to 5 'a lot') to rate the extent to which their subjective experience includes various sensory, affective, and cognitive qualities. This Assessment of Metacognition 20 measurement approach has been used in numerous studies of the phenomenal qualities of autobiographical memories (e.g., Mather, Henkel, & Johnson, 1997; Schaefer & Philipott, 2005) .
Summary of predictions
The KIMS, SCS, and EQ were selected as comparison measures because the constructs of mindfulness, decentering, self-consciousness, and metacognition all emphasize the capacity for noticing or monitoring one's current subjective experience (self-focused attention). Examining the relationships in this nomological net allowed us to assess the convergent and discriminant validity of the MACE as a measure of metacognition (i.e., as related to, but distinct from, these constructs). Based on the shared emphasis on self-focused attention, we expected to find weak, positive correlations among the subscales and factors that focus on monitoring one's subjective experiences. Specifically we expected to find that the MACE factors Self-Regulation and Monitoring External Environment would be related to the SCS subscales Public and Private SelfConsciousness. In contrast, based on the distinctiveness of the constructs assessed by each measure, we expected to find higher intercorrelations among subscales within each measure compared to the intercorrelations of subscales between measures. For the MACE specifically, we expected to find no significant correlations between MACE total scores and total scores on the comparison measures, because the MACE is intended to discriminately measure the incidence of core metacognitive skills (monitoring and control) associated with recollected, recent experience and, unlike the other measures, has a strong emphasis on goal-directed behavior. Moreover, we expected to find significant correlations between the EQ and the KIMS (especially the Acceptwithout-Judgement subscale), because both constructs emphasize a general disposition of nonjudgmental acceptance of present-moment experience, i.e., monitoring without control).
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The SERS was selected as a comparison measure to further establish discriminant validity.
The SERS assesses a range of cognitive events that, for the most part, do not necessitate the selfobservation, intentionality, or self-regulation inherent in metacognition. We predict that there will be no significant correlations between the total scores of the two measures and that the intercorrelations between the SERS and MACE factors will be weaker than the intercorrelations among cognitive events (SERS) or among MACE factors. We do expect some weak relationships among MACE factors and specific cognitive events (e.g., thinking, evaluating); these specific predictions are elucidated in Section 8.2.4.
Study 3: results and discussion
Relationships between MACE subscales and other constructs.
Pearson's r was used to compute correlations among the MACE and the three individual differences measures. Table 2 presents the intercorrelations among the MACE, the SERS cognitive subscale, and the three individual difference measures, the KIMS, SCS, and EQ, designed to assess, respectively, mindfulness, self-consciousness, and decentering.
8.1.1. Mindfulness. As expected, total scores for the MACE and KIMS were not related (r = .02; p = .83) and the intercorrelations among the KIMS subscales (which were consistent with past research, see Baer et al., 2004, Table 2, p. 197) were stronger than the correlations between the KIMS subscales and the MACE. Only one of twelve correlations between the KIMS and MACE subscales was significant. The KIMS Describe subscale was significantly, but weakly, related to Monitoring Internal Experience (r = .17, p < .05).
This relationship, though not predicted, makes sense given that the describing one's experiences in words is a natural feature of monitoring one's current internal experiences (also see the discussion in Baer et al., 2004, p. 193) ; consistent with this view-KIMS Describe scores
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are positively correlated with participants' PrivSC scores but negatively correlated with their PublSC and SocAnx scores (Table 2) .
8.1.2. Self-Consciousness. As expected, total scores for the MACE and the SC scale were not related (r = .09; p = .26). The pattern of intercorrelations among the SC subscales replicated past research: PublSC was related to both PrivSC and SocAnx; PrivSC was not related to SocAnx (Fenigstein et al., 1975, p. 525) . As seen in Table 2 , correlations among SC subscales were stronger than those between the MACE subscales and the SC subscales. Consistent with predictions, three of the nine correlations among SC subscales and MACE subscales were significant. The PrivSC subscale was significantly, but weakly, related to MACE Self-Regulation and Monitoring Internal Experience (rs =.17, .16, respectively; ps < .05). The PublSC subscale was significantly, but weakly, related to Monitoring Internal Experience (r = .14, p < .05).
Decentering.
As expected, decentering scores were not strongly related to the MACE.
Surprisingly, decentering was negatively related to one MACE component, Monitor Internal
Experience, r = -.21, p = .03. This result is consistent with the claim that metacognitive monitoring occurs within an evaluative, goal-directed context whereas decentering does not. As expected, decentering scores were positively correlated with three of the four KIMS subscales.
The strongest convergence was between the KIMS subscale "Accept without Judgment" and Decentering, r = .31, p < .01.
Cognition.
As predicted, the total MACE score was not related to the total score for SERS Cognition measure (r = -.08; p = .49). Of the three MACE subscales, Self-Regulation was positively, but weakly, related to SERS Cognition (r = .19, p <. 05). This relationship makes sense when we consider the relationship between MACE factors and individual SERS items (Table 3) . Although total scores for the MACE and SERS Cognition were, as anticipated,
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unrelated, some items on the SERS were expected to share variance with the MACE. Specifically, because thinking is inherent to metacognition, we expected all three MACE factors to be correlated with SERS ratings of "thinking." Because, self-regulation, by definition, includes not only thinking, but also planning, evaluating, and attending to one's inner experience, we expected that the MACE Self-Regulation subscale would be correlated with these SERS items. Following similar logic, the MACE Monitoring Internal Experience should be related to SERS ratings of "thinking" and "attending to inner world." and the MACE Monitoring the External Environment factor should be related to SERS ratings of "thinking" and "attending outward." As seen in Table   3 , these hypotheses were confirmed in the pattern of intercorrelations between the MACE factors and SERS ratings.
Summary
The pattern of intercorrelations among the MACE, KIMS, and the Decentering scale is consistent with the assertion that the measures of mindfulness and decentering should be more strongly related to each other than to a measure of metacognition. The MACE shows good discriminant validity in that MACE scores were not strongly related to the two measures that emphasize non-judgmental self-monitoring (i.e., the KIMS and EQ).
Convergent validity is seen in the weak, yet significant, relationships between the MACE and the SERS cognition subscale and between the MACE and the Private Self-Consciousness subscale of the SCS, these being the two subscales that tap constructs most closely related to monitoring and control. The construct validity of the MACE is further reinforced by the strong correlations among the MACE factors in contrast to the weak relationship between the MACE and the other measures.
General discussion
Assessment of Metacognition 24
The intent of this research was to analyze the psychometric properties of a self-report measure of metacognition, the Metacognitive, Affective, Cognitive Experience (MACE)
Questionnaire. The psychometric evidence indicates that the MACE is a reliable and valid measure of metacognition across waking and dreaming.
Previous research indicated that the MACE had strong inter-rater reliability (Kahan & LaBerge, 1996) . The current study provides additional evidence of the reliability of the measure, including consistency among responses to individual items, consistency among scores on the MACE factors, and consistency among total scores on separate administrations given over time (i.e., test-retest reliability). This consistency emerged using samples from dreaming and waking experiences.
Factorial, convergent, and discriminant validity were used to explore whether the MACE measures metacognition. The emergence of factors consistent with a theoretical understanding of metacognition (i.e., that metacognition involves monitoring and control) provide evidence for the factorial validity of the measure. Interestingly, the factor structure includes one control component and two monitoring components, one that emphasizes monitoring internal experience (thoughts, feelings) and one that emphasizes monitoring external conditions. The emergence of two monitoring factors is consistent with the theorizing of Duvall and Wicklund (1972) , with
Fenigstein et al's conceptualization of private and public self-consciousness (Fenigstein et al., 1975; Fenigstein, 2009) , and with recent research in cognitive neuroscience demonstrating that different fronto-cortico areas are activated when self-reflection is more inward-directed versus outer-directed (Johnson et al., 2006) .
To evaluate convergent and discriminant validity, metacognition was conceptualized as embedded in a nomological net that included focused attention/self-monitoring, mindfulness,
Assessment of Metacognition 25
decentering, self-consciousness, and cognition. The pattern of relationships among the MACE and measures assessing one or more of these constructs provided evidence that the MACE measures self-focused attention and goal-directed behavior; moreover, the evidence suggests that the MACE is clearly distinct from the related concepts of cognition, mindfulness, selfconsciousness, and decentering. Taken together, these results indicate that the MACE is a valid measure of metacognition.
Limitations
The reliance on student samples may be considered a general limitation of the present studies, insofar as external validity is restricted. Regarding the cultural validity of the MACE, it is possible that the factor structure could be different among practitioners of Buddhism or Hinduism wherein self-focused attention is less heavily emphasized, dreaming and waking are viewed as part of a seamless continuum of consciousness, and dreaming is as often seen as a collective, spiritual experience as it is a personal one (see, especially, Bulkeley, 2008; Hurd, 2011) .
The intent in developing the MACE was to construct a measure that could be used to assess metacognition in both dreaming and waking experience (Kahan & LaBerge, 1996; Kahan et al., 1997) . Thus, studies of the content and process features of dreaming require the participation of individuals with reliable dream recall. Participants in the present studies were moderate to high dream-recallers, according to Schredl and Reinhart's (2008) criteria. This selection bias, necessary as it is to the study of cross-state cognition and phenomenology, may restrict the generalizability of the present findings. For example, it is possible that people with higher dream recall are generally more interested in their inner lives or more self-reflective than individuals who tend to be more externally-oriented (e.g., Hartmann, Elkin, & Garg, 1991; Kozmovà & Wolman, 2006) .
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Another potential limitation is that training with the questionnaire may introduce possible demand characteristics by calling the participants' attention to particular qualities of subjective experience. Simply attending to one's dream experiences can increase dream recall (e.g., Schredl, Nűrnberg, & Weiler, 1996) and reflective awareness in dreaming can be increased via waking attentional practices (Price & Cohen, 2006; Purcell et al., 1986) . The simple fact of asking questions about specific qualities of subjective experience may increase the reported incidence of these qualities. In the present study, however, these concerns are lessened because the same individuals applied the MACE to both their dreaming and waking experiences. Thus, response biases or other practice effects should fall more or less equally on ratings of dreaming and waking experiences. [ In spite of the above-mentioned issues, a strong case has been made for involving trained self-observers in studies of subjective experience (Hobson et al., 2003; Hurlburt & Heavey, 2008; Nielsen & Stenstrom, 2005; Varela, Thompson, & Rosch, 1991) . A future study could incorporate the MACE in a study of techniques to increase mindfulness, DRF, or lucid dreaming and see whether there are corresponding changes in the incidence of metacognition in both waking and dreaming.
Future directions
Although the MACE was initially developed to index metacognitive skills in dreaming and waking, its utility is not restricted to this comparison. The MACE could easily be adapted for use in studies of HOC associated with hypnagogic imagery, hypnotically-induced states, waking fantasy, or virtual reality experiences. For example, the MACE was recently used by Gackenbach and Hunt (2011) to compare metacognition in the dreams of expert and novice gamers. The MACE also could be employed by clinicians in studies of rumination (e.g., Papageorgiu & Wells, 2003) or of change in metacognition associated with psychotherapy (e.g., Semerari et al., 2003) .
Comment [SCU1]: Don't know if this needs to be erased or a closing paren needs to be added
The MACE also would be useful to social-cognitive theorists interested in the interplay of motivation, emotion, and cognition (e.g., Scholer & Higgins, 2010) and to cognitive neuroscientists exploring the neural correlates of metacognitive skills (e.g., Johnson et al., 2006; Shimamura, 2008 ). An empirical question for future studies is whether the factor structure of the MACE described in the present paper, where metacognition was sampled from waking and sleep, shifts when the MACE is used to under other experiential conditions such as hypnosis, meditation, virtual reality, daytime imagery, hypnagogic or hypnopompic states, or even some drug-states.
A minimum level of cognitive expertise (and training) is needed in order to use the MACE, restricting its use with people with significant cognitive impairments and with children. It is possible, however, that the MACE could be adapted for use in developmental studies of the emergence of high-order cognitive skills (e.g., Terrace & Metcalfe, 2005) . The MACE could also be utilized by a clinical interviewer, perhaps in conjunction with clinical measures of metacognition, such as the Metacognition Assessment Scale (Semerari et al., 2003) .
Conclusions
The MACE was designed to assess the core processes involved in metacognition:
monitoring and control, as conceptualized in the Metacognitive Model. Previous research established the MACE as a useful tool for comparing high-order cognition sampled from dreaming and waking. The three studies reported here provide further evidence of the reliability of the MACE and establish its validity as a tool for measuring metacognition sampled under varied experiential conditions. Footnotes 1 A discussion of the precise relationship between metacognitive and executive skills is beyond the scope of this paper. For present purposes, we consider metacognitive skills to be a subset of executive functions-we would not claim the two terms can be used inter-changeably (see Ardila, 2008; Fernandez-Duque et al., 2000; Shimamura, 2008 , for helpful discussions of the relationship between metacognition and executive functions).
2 There is a trade-off between sampling metacognition during ongoing experience, and sampling metacognition following as brief a delay as possible. Whereas the former approach invites greater impact of the measure itself on working memory (Baars, 1988) , the latter invites greater influence of episodic and constructive memory processes (Horton, Conway, & Cohen. 2007 ). One criterion for empirical studies of metacognition, according to Nelson (1996) , is knowledge and, ideally, control over the stimulus conditions. The question arises, therefore, as to whether it is feasible to investigate metacognition across states or under conditions where it is otherwise impossible to control the stimulus conditions or to have participants report immediately on their experience (e.g., drug-induced states). In the case of sleep, for example, we would likely never/rarely be able to compare the participant's report or self-assessment with the original ('manipulated') situation.
Thus, it is true we could not determine how or whether the individual distorted aspects of the 'original' subjective experience during sleep. Yet, to the extent that recollection of experience is an aspect of metacognitive processing (Leonesio, 2008) , efforts to investigate metacognition across states such as sleep and waking have merit, in spite of the inherent methodological limitations)(see Domhoff, 2003; Kahan & Horton, in press , for further discussion of the methodological challenges in dream science).
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3 We also conducted principal components analysis with promax rotation, an oblique rotation that allows for correlations among the factors. The same factor structure emerged. Further, the factors accounted for the same proportion of variance in both analyses. SocAnx; PrSC and SocAnx were not related (see Table 2 ). 6 We did not find a relationship between the MACE and SCS PublSC. It is possible that the MACE factor that emphasizes monitoring the self in relation to external conditions (Monitoring
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External Environment) entails less self-focused attention than does the PublSC scale.
Interestingly, the MACE question most directly based on the PublSC sub-scale ("Were you concerned about the impression you made, how you looked or how you appeared to others?") loaded with other questions emphasizing monitoring inner experience, notably feelings ( Table 2 ).
The lack of convergence between MACE and SCS PublSC is less surprising when we recall that the Self-Consciousness Scale is a measure of presumably stable individual differences in selffocused attention whereas the MACE is a measure of metacognitive activities associated with current subjective experience. Figure Caption 
